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(54) Title: CUTTING INSERT FOR TURNING 




(57) Abstract 

The present invention relates to an indexable insert (10) for turning having polygonal, preferably triangular basic shape including 
an upper surface (ll) t a bottom surface (12) and these interconnecting edge surfaces (13, 14, 15), at least a part of the intersecting lines 
between the edge surfaces and the upper surface forming at least a main cutting edge (19), a secondary cutting edge (18) and a curved 
corner region therebetween which is asymmetric and divided into a plurality of circular segments. The novelty of the invention is that the 
size of the radius of a radial edge (20) next to the secondary cutting edge shall be at least 5 times larger than the comer edge (21) located 
on the opposite side of the bisector and which provides a transition to the main cutting edge (19). 
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Cutting insert for turning 

The present invention relates to an indexable insert for turning which cutting insert has a 
polygonal basic form including an upper surface, and a bottom surface interconnected 
5 by side surfaces, wherein at least a part of the intersection lines between the side 

surfaces and the upper surface forms at least one main cutting edge, a secondary cutting 
edge and a curved corner cutting edge therebetween. 

For copy turning nowadays, to a large extent, indexable inserts are used with nose point 
10 angles below 60°, wherein an ordinary value on the nose point angles is 55°, which 

enables application of the cutting inserts within a broad range. On the market nowadays 
a number of different types of indexable inserts with 55 6 nose point angle are found, 
among which types rhomboidic, rhombic and regular triangular indexable inserts can be 
mentioned. 



In copy turning the following properties regarding feature and economy are desirable: 

1) Good chip control, i.e. favourable chip guidance and chip breaking. 

2) No movement of the cutting insert under impact of cutting forces. 



When copy turning inwards in certain materials or in slender work pieces and also in 
usage on unsteady machines and in internal metal working, low cutting forces and 
preferably a positive chip angle on the copying insert are also desirable. Simultaneously 
there is a demand in modern machines that the copy turning insert to be used will be 
25 able to give the best possible surface finish of the machined surface. Sometimes surface 
finish can be improved by using higher cutting speed and neutral or positive rake 
angles. 



15 



20 



30 



It is a first purpose of the invention to achieve a new and improved indexable insert for 
copy turning having a new type of wiper edge in the corner region which enables 
attainment of improved surface finish of the machined surface. 
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It is a second purpose to achieve an insert with a rake face in the corner area that brings 
about a favourable influence on the cutting force and the tool wear. 

It is a third purpose to achieve an insert that is modified such that it enables increased 
5 feed whilst maintaining good surface finish. 

The invention will be described in more detail in the following with reference to the 
enclosed drawings, wherefrom the features of the invention will become apparent. 

0 Fig. 1 is a plan view of a portion of an indexable insert according to the invention. 
Fig. 2 is a side view of the cutting insert in Fig. 1. 

Fig. 3 is an enlarged detailed view of the comer of an insert according to Figs. 1-2. 
Fig. 4 is a view showing a tool with the cutting insert of Figs. 1-3 during copy turning 
inwards of a work piece. 
5 Fig. 5 shows a sectional view along the line V-V in Fig. 1 and 
Fig. 6 is a sectional view along the line VI-VI in Fig. 1. 

Figs. 1-3 show a cutting insert 10 for copying turning according to the invention with 
triangular basic form. The cutting insert is generally made of cemented carbide but can 

3 also be made of other ceramic materials. The insert comprises flat top and bottom 
surfaces 1 1 and 12, which are mutually parallel and which form a right angle with the 
edge surfaces which are designated 13, 14 and 15 and interconnected by curved comer 
portions. In the embodiment shown in Figs. 1-3 the edge surfaces are oriented in a plane 
perpendicular to the plane that includes flat surfaces 1 1 and 12. The insert additionally 

5 includes a plurality of cutting edges 1 8, 19 which, provide intersections between the 
edge surfaces 13, 14, 15 and the top surface 11. The insert can alternatively have 
positive basic shape wherein the edge surfaces intersect with the top surface at an acute 
angle. The insert has a central hole 16 for the receipt of a pin or a centre screw (not 
shown) for the clamping of the insert into a belonging tool holder 17 (Fig. 4). 



In Fig. 1 the edge surfaces extending towards an acute angled comer are designated 13 
and 14, with the embodiment shown in Fig. 1 the edge 1 8 represents a secondary cutting 
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edge and the edge 19 represents a main cutting edge between which then is an 
asymmetric curved corner region including a radial edge 20 on one side of the bisector 
B intended to serve as a wiper edge and on opposite side of said bisector there is a 
corner edge 21 adjacent to the main cutting edge 19. It is to be understood that the insert 
5 must have such inclination that a clearance angle is obtained at the main cutting edge 
and at the secondary cutting edges 1 8, 19 and at the comer region therebetween. This 
will enable the edge portion 20 to be used as an edge for inwards copying such that 
when facing at for example 90° a large cut can be taken while the length of the edges 18 
need not be specifically great. The insert is at all cutting edge portions provided with a 
10 land 22 which extends all around the insert whilst oriented substantially perpendicular 
towards the edge surface 13, 14, 15. 

According to the invention the radial edge 20 is provided with a size of radius that is at 
least five times larger than the size valid for the comer edge 21 located on the opposite 
15 side of said bisector B, said corner edge being a transition to the main cutting edge 19. 
A further characteristic feature is that the main cutting edge 19 extends in a longitudinal 
direction such that it includes an angle of 80-135° together with radial edge 20. 

The transition between the primary radial edge 20 and the comer edge 21 is in the form 
20 of a secondary radial edge 23, the size of which ought to be less than the radial edge 24 
that represents a transition between the primary radial edge 20 and the secondary cutting 
edge 18. The relation should preferably be such that the size of radius of radial edge 23 
is about half the size of radial edge 24 located next to the secondary edge 18. At same 
time a transition radial edge 25 ought to be provided between the comer edge 21 and the 
25 main cutting edge 1 9, the radius of which ought to be of same size as the size of the 

radius of radial edge 24 located next to the secondary edge 18. As regards the width of 
the land 22 along radial edge 20 and along the remainder of the insert it has been found 
suitable to select the width of said land 22 along radial edge 20 such that it amounts to 
50-70 % of the width of the land 22 along the comer cutting edge 21. 

30 

A sloping surface or downwards inclined surface 26 extends from the inner limiting 
edge of each land 22 and extends into a secondary sloping surface 27 which is located at 
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the corner area. This secondary sloping surface 27 extends into a planar central floor 
surface 28 of triangular basic shape whilst plane parallel with the bottom face 12 of the 
insert. The angle of inclination a of said sloping surface 26 ought to be in the area 
10-30° whereas the angle of inclination of the secondary sloping surface 27 ought to be 
5 0-15°. 

Each land 22 is planar and includes a raised land area, which in a direction away from 
the corner area extends into an inclined land area. A characteristic feature of the 
invention is that said land area 22 includes an area 22 f with smaller width along the 
10 radial edge 20 which then successively appears with larger width which is uniform both 
along the corner cutting edge 21 as well as along the entire main cutting edge 19. At the 
same time as this brings about a purposeful enforcement of the cutting edge this 
simultaneously enables reducing the contact between the chips and the insert's surface 
such that the crater wear effect can be timely deferred. 

15 

In order to furthermore improve chipbreaking and deflecting the chip obtained during 
turning and copying a chip former is provided in the comer region. This chipformer is 
provided in the shape of an inclined plateau 27 that is depressed in relation to the edge 
portions, the confining side surfaces of which converge towards the comer with an 

20 asymmetric configuration in relation to the bisector. More specifically the shape is such 
that an essentially sine-formed side edge 29 located on same side of the bisector B as 
the primary radial edge 20 gets a termination in the form of an inclined primary edge 30 
which extends parallel with radial edge 20 and then provides an obtuse angled corner 31 
and then extends into a secondary edge 32 in opposite direction whereby said bisector B 

25 intersects said latter edge approximately in the middle thereof. The last mentioned 
secondary edge 32 provides in its turn an obtuse angled comer 33 together with the 
forward termination of another mainly sine-formed side edge 34 which represents a side 
confining edge of the plateau 27. 

30 Thanks to the above defined radial differentiation in the comer region of the insert a 
surprisingly good surface smoothness of the machined surface has been achieved in 
comparison with a similar insert of constant comer radius, and the insert has 



WO 00/47405 




PCT/SEOO/00262 



5 



additionally been found less sensible to how the setting angle is provided compared 
with a corresponding insert with a straight wiper edge. Due to the above optimized 
shape of the chipformer in combination with the shape of said land 22 it has 
simultaneously been possible to increase. the feed with 20-100 % whilst maintaining the 
5 profile depth of the generated surface. 

In Fig. 4 it is shown how the illustrated embodiment of the insert is used for copying 
inwards with the insert clamped into a belonging toolholder 17 whereby the direction of 
machining is designated P on the workpiece A. 

10 

In order to achieve optimized chip control the radii of the various radial edges should lie 
in the following intervals: 



20: 5-30 mm, preferably 10-20 mm 

15 21 : 0.2-3.2 mm, preferably 0.4-1 .6 mm 

23: 0.2-1.6 mm, preferably 0.4-1 .2 mm 

24: 0.6-2.4 mm, preferably 0.8- 1 .6 mm 

25: 1.6-30 mm, preferably 5-20 mm 
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Claims 

1 . An indexable cutting insert for turning having generally polygonal shape, including 
an upper surface (11) and a bottom surface (12) and these interconnecting edge surfaces 

5 (13, 14, 15) at least apart of the intersecting lines between the edge surfaces and the 
upper surface forming at least a main cutting edge (19), a secondary cutting edge (18) 
and a curved corner region therebetween which is asymmetric and divided into a 
plurality of circular segments which at the intersection line with the upper surface form 
edge portions wherein immediately adjacent ones of the circular segments being of 
1 0 mutually different radii, characterized in, that 

a) the secondary cutting edge (18) extends adjacent to a radial edge (20) which is 
located on same side of the bisector as the main cutting edge and appears with a radius 
of curvature, the size of said radius being at least 5 times larger than the comer edge 

15 (21) located on opposite side of the bisector and which provides a transition to the main 
cutting edge (19) and that 

b) the main cutting edge (19) mainly extends in a longitudinal direction such that it 
includes an angle of 80-135° together with the radial edge (20). 

20 

2. Indexable insert according to claim 1, characterized in, that the transition 
surface between the cutting edges (17, 1 8) and the top surface (1 1) is in the shape of a 
land (22) intended to reinforce the edge portions with varying width along the comer 
region. 

25 

3. Indexable insert according to claim 1 or 2, characterized in, that the 
portion of the land (22) in the comer region has such shape that the width of the land 
portion (22') along the secondary cutting edge (20) on one side of the bisector (B) is 
smaller than the width of the land (22) along the curved comer cutting edge (21) located 

30 on opposite side of the bisector (B). 
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4. Indexable insert according to any of the claims 1-3, characterized in, that 
the width of the edge reinforcing land (22) is the same along the curved comer cutting 
edge (21) as well as along the straight secondary cutting edge (18). 

5 5. Indexable insert according to any of the claims 1-4, characterized in, that 
_ the width of the land (22) along the secondary cutting edge (20) constitutes 50-70 % of 
the width of the land along the comer cutting edge (21). 

6. Indexable insert according to any of the claims 1-5, characterized in, that 
10 the insert has basic triangular form. 

7. Indexable insert according to any of the claims 1-6, characterized in, that 
the insert in the comer region at a certain distance from the land (22) appears with a 
planar inclined surface (27) that is depressed in relation to the edges whilst being 

15 confined by sine- formed side confining edges (29, 34) which converge outwards 
towards the cutting comer. 

8. Indexable insert according to claim 7, characterized in, that the sine- 
formed side limiting edge (29) on one side of the bisector (B) extends into a mainly 

20 straight primary edge (30) which entirely is located on one side of the bisector (B) 
parallel with the extension of the radial edge (20). 

9. Indexable insert according to claims 7 or 8, characterized in, that the 
straight edge (30) extends via an obtuse angled comer (31) into another straight edge 

25 (32) which is intersected by the bisector (B). 

1 0. Indexable insert according to claim 9, characterized in, that the bisector 
(B) is intersecting the straight secondary edge (32) mainly in the middle thereof. 

30 11. Indexable insert according to any of claims 1-10, characterized in, that 
the sloping surface (26) inside the land (22) represents a first sloping surface which in 
the comer region inwardly appears next to a second sloping surface (27) wherein said 
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last surface slopes at a smaller angle than the first one whereby said second sloping 
surface (27) appears next to a planar mainly triangularly shaped flat floor surface (28). 



5 



12. Indexable insert according to claim 1.1, characterized 
angle (a) is 10-30° and that the sloping angle (P) is 0-15°. 



in, that the sloping 
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Vandskar for svarvning 

Foreliggande uppfinning avser ett for svarvning avsett vandskar, vilket skar har 
polygonal grundform innefattande en overyta, en bottenyta samt dessa forenande 
kantytor, varvid atminstone en del av skarningslinjerna mellan kantytorna och overytan 
bildar atminstone en huvudskaregg, en biskaregg och en daremellan krokt horriskaregg. 

For svarvning anvandes numera i stor utstrackning vandskar med skarspetsvinklar 
understigande 60°, varvid ett vanligt forekommande varde pa spetsvinklarna, vilket 
mqjliggor anvandning av skaren inom ett vitt omrade, ar 55°. Pa marknaden firms 
numera ett flertal olika typer av vandskar med 55° skarspetsvinklar, bland vilka typer 
kan namnas romboidiska, rombiska och likbent triangulara vandskar. 

Vid kopiersvarvning ar foljande egenskaper betraffande funktion och ekonomi 
onskvarda: 

1) God spankontroll, d v s gynnsam spanledning och spanbrytning. 

2) Ingen rorelse av skaret vid forekommande belastningsfall. 

Vid inatgaende kopiering i vissa material eller i slanka arbetsstycken, avensom vid 
anvandning av ostadiga maskiner och vid innerbearbetning, onskas dessutom laga 
skarkrafter och fbretradesvis positiv spanvinkel pa kopierskaret. Samtidigt ar kravet i 
moderna maskiner att det anv^rida kopiersvarvningsskaret skall kunna ge basta mojliga 
ytjamnhet hos den bearbetade ytan. Ibland kan ytfinheten forbattras genom att anvanda 
hogre skarhastighet och neutrala eller positiva spanvinklar. 

Ett forsta syfte med uppfinningen ar nu att astadkomma ett nytt och forbattrat vandskar 
for kopiersvarvning, vilket med en ny typ av wiper-egg-utforande i hornregionen 
mqjliggor uppnaende av forbattrad ytfinhet hos den bearbetade ytan. 
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Ett andra syfte ar att astadkomma ett skar med en spanyta i hornregionen, som blir 
gynnsam med avseende pa skarkraften och forslitning av verktyget. 

Ett tredje syfte ar att astadkomma ett skar som ar sa modifierat att det mojliggor hogre 
5 matning med bibehallen god ytfinhet. 

Uppfinningen skall i det foljande narmare beskrivas med hanvisning till bifogade 
ritning, varvid ytterligare for uppfinningen kannetecknande drag kommer att framga. 

1 0 Fig. 1 ar en planvy av ett parti av ett vandskar enligt uppfinningen. 
Fig. 2 ar en sidovy av skaret i fig. 1 . 

Fig. 3 visar en detaljfbrstoring av skarhornet hos ett skar enligt fig. 1-2. 
Fig. 4 visar ett verktyg bestyckat med ett skar enligt fig. 1-3 under inatgaende kopiering 
av ett arbetsstycke. 
15 Fig. 5 visar en sektionsvy langs linjen V-V i fig. 1, och 
Fig. 6 visar en sektionsvy langs linjen VI-VI i fig. 1. 

Fig. 1-3 visar ett skar 10 for kopiersvarvning enligt uppfinningen med triangular 
grundform. Skaret ar vanligen tillverkat av hardmetall men kan aven vara tillverkat av 

20 olika keramiska material. Vandskarets flatytor 1 1 och 12, som ar inbordes parallella, 

bildar rat vinkel med de dem forenande kantytorna, vilka ar betecknade med 13,14 och 
1 5 och sinsemellan forenade med avrundade hornpartier; Vid det i fig. 1 -3 visade 
utforandet ar kantytorna orienterade i plan vinkelratt mot de plan som innesluter skarets 
flatytor 11, 12. Skaret innefattar darutover ett flertal skareggar 18, 19, som bildar skarets 

25 kanter i skarningen mellan kantytorna 13, 14, 1 5 och overytan 1 1 . Vandskaret kan 

alternativt ha positivt grundutforande, dar kantytorna med den ovre flatytan 1 1 bildar 
spetsig vinkel. Skaret uppvisar ett centralt hal 16, avsett att mottaga lamplig tapp eller 
centrumskruv (ej visad) for skarets fastspanning i tillhorande skarhallare 17 (fig. 4). 

30 I fig. 1 ses tva mot ett spetsvinkligt horn sammanlopande kantytor 13 och 14. Vid det i 
fig. 1 visade utforandet bildar kanten 18 biskaregg och kanten 19 huvudskaregg, mellan 
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vilka firms en krokt asymmetrisk hornregion innefattande en till biskareggen 1 8 ansluten 
radieegg 20 pa ena sidan bisektrisen B agnad att tjana sasom wiper-egg och en pa 
motsatta sidan om bisektrisen belagen hornskaregg 21, som ansluter till huvudeggen 19. 
Det ar underforstatt att skaret harvid maste luta pa sadant satt, att slappningsvinkel 
5 finnes vid saval huvud- liksom biskareggarna 18,19 liksom vid den daremellan belagna 
hornregionen. Harigenom blir kantpartiet 20 anvandbart som inkopieringsegg sa att vid 
exempelvis 90° inplaning en stor arbetsman kan tagas utan att kanternas 18 langd 
behover goras sarskilt stora. Skaret ar langs samtliga skareggspartier utformat med ett 
landomrade 22 som stracker sig runt skaret och ar orienterat vasentligen vinkelratt mot 
10 kantytan 13, 14, 15. 

Enligt uppfinningen har radieeggen 20 utformats med en radiestorlek, som ar atminstone 
fern ganger storre an den pa motsatta sidan om bisektrisen B belagna hornskareggen 21, 
vilken bildar overgang till huvudskareggen 19. Utmarkande ar vidare, att huvud- 
1 5 skareggen 19 i huvudsak utstrackes i en langdriktning sadan att denna med radieeggen 
20 innesluter en vinkel av 80-135°. 

Overgangen mellan den primara radieeggen 20 och hornskareggen 21 ar i form av en 
sekundar radieegg 23, som till storleken bor vara mindre an den radieegg 24 som bildar 

20 overgang mellan den primara radieeggen 20 och biskareggen 18. Foretradesvis bor 
relationen vara sadan att radieeggen 23 har.cirka halften sa stor radiestorlek som den 
narmast bieggen 18 belagna radieeggen 24. Samtidigt bor en overgangsradieegg 25 vara 
utbildad mellan horneggen 21 och huvudskareggen 19, vars radiestorlek foretradesvis 
bor vara av samma storlek som radiestorleken hos den narmast bieggen 1 8 belagna 

25 radieeggen 24. Betraffande bredden av landomradet 22 langs radieeggen 20 respektive 
langs skaret i ovrigt har det befunnits lampligt att lata bredden av landomradet 22 langs 
radieeggen 20 uppga till 50-70 % av bredden av landomradet 22 langs hornskareggen 
21. 

30 En sluttningsyta eller nedat lutande yta 26 stracker sig fran den inre begransningskanten 
hos varje land 22 och overgar i en sekundar lutande yta 27, som ar lokaliserad till 




PCT/SEOO/00262 
10-02-2000 



4 

hornregionen. Denna sekundara lutande yta 27 overgar i en plan golvyta 28 centralt 
belagen med triangular grundform och samtidigt planparallell med skarets bottenyta 12. 
Lutningsvinkeln a hos den lutande ytan 26 bor ligga i omradet 10-30°, medan 
lutningsvinkeln for den sekundara lutande ytan 27 bor uppga till 0-15°. 

5 

Varje land 22 ar plant och innefattar ett forhojt landomrade som i riktning bort Mn 
skarhornet overgar i ett snett nedat lutande landomrade. Ett for foreliggande uppfinning 
utmarkande sardrag ar att detta landomrade 22 innefattar ett omrade 22' med mindre 
bredd langs radieeggen 20 for att sedan successivt overga till en storre bredd, som ar 
10 enhetlig langs saval hornskareggen 21 liksom langs hela huvudskareggen 19. Samtidigt 
som det med detta utforande uppnas en andamalsenlig forstarkning av skareggen blir det 
samtidigt mojligt att kunna reducera kontakten mellan spanorna och skarytan sa att 
gropforslitningseffekten senarelaggs. 

15 I syfte att ytterligare forbattra spanbrytning och avledning av den vid svarvning och 
kopiering erhallna spanan har en spanformare utbildats i hornregionen. Denna 
spanformare har utbildats sasom en relativt eggpartierna forsankt snett lutande plata 27, 
vars sidobegransningsytor konvergerar ut mot hornet med relativt bisektrisen 
asymmetrisk konfiguration. Narmare angivet ar formen sadan, att en vasentligen 

20 sinusformad sidokant 29 hos spanformaren pa samma sida om bisektrisen B som den 
primara radieeggen 20 far en avslutning i fprm av en primar sned kant 30, som 
utstrackes parallellt med radieeggen 20 varefter denna bildar trubbvinkligt horn 3 1 med 
en i motsatt riktning sned sekundar kant 32, varvid bisektrisen B genomskar sistnamnda 
32 i huvudsak pa mitten darav. Den sistnamnda sekundara kanten 32 bildar i sin tur ett 

25 trubbvinkligt horn 33 med den framre andavslutningen med en annan vasentligen 
sinusformad sidokant 34, som utgor sidobegransningskant hos platan 27. 

Genom den ovan angivna radiedifferentieringen hos hornregionen av skaret har en 
overraskande god ytfinhet hos den genererade ytan kunnat uppnas i jamforelse med ett 
30 likadant skar fast med konstant hornradie, varjamte skaret blivit mindre kansligt vid 
installningen av stall vinkeln jamfort med ett motsvarande skar med rak wiper-egg. Pa 



• 
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grund av den enligt ovan optimerade utformningen av spanformaren i kombination med 
landets 22 utfbrande har det samtidigt befunnits mqjligt att oka matningen med 
20-100 % med bibeh&llet profildjup hos den genererade ytan. 

I fig. 4 ar visat hurusom den visade utforingsformen av skaret anvands for inkopiering, 
fastspant i sin tillhorande skarhallare 17, varvid bearbetningsriktningen ar utmSrkt med 
P pa arbetsstycket A. 

I syfte att uppna optimal spankontroll bor de olika radieeggarnas radier ligga inom 
foljande intervall: 

20: 5-30 mm, foretradesvis 10-20 mm 
21 : 0,2-3,2 mm, foretradesvis 0,4-1,6 mm 
23 : 0,2- 1 ,6 mm, foretradesvis 0,4- 1 ,2 mm 
24: 0,6-2,4 mm, foretradesvis 0,8-1,6 mm 
25: 1,6-30 mm, foretradesvis 5-20 mm 
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Patentkrav 

1 . For svarvning avsett vandskar (10) vilket har polygonal grundform innefattande en 
overyta (1 1) en bottenyta (12) samt dessa forenande kantytor (13, 14, 15) varvid 

5 atminstone en del av skarningslinjerna mellan kantytoma och overytan bildar Atminstone 
en huvudskaregg (19), en biskaregg (18) och en daremellan belagen krokt honiregion 
som ar asymmetrisk och uppdelad i ett flertal cirkelsegment, som vid skarningslinjen 
med overytan bildar eggpartier dar intilliggande cirkelsegment uppvisar olika radier, 
kannetecknat av, i kombination, att 

10 

a) till bieggen (18) ansluter en radieegg (20), som ar utformad pa samma sida om 
bisektrisen som huvudeggen samt uppvisar en krokningsradie, vars radiestorlek ar 
atminstone 5 ggr storre an den pa motsatta sidan av bisektrisen belagna hornskaregg 
(2 1 ) som bildar 6 verging till huvudskareggen (19) och att 

15 

b) huvudskareggen (19) i huvudsak utstrackes i en langdriktning sadan att den med 
radieeggen (20) innesluter en vinkel av 80-135°. 

2. Vandskar enligt krav 1, kannetecknat av, att overgangsytan mellan 

20 skareggarna (17, 18) och overytan (1 1) har formen av ett land (22), agnat att forstarka 
eggpartierna med langs hornregionen vari^rande bredd. 

3. Vandskar enligt krav 1 eller 2, kannetecknat darav, att den i hornregionen 
belagna delen av landet (22) har sadan utformning att bredden av landpartiet (22') langs 

25 biskareggen (20) pa ena sidan om bisektrisen (B) ar mindre an bredden av landet (22) 
langs den krokta hornskareggen (21), belagen pa motsatta sidan om bisektrisen (B). 



30 



4. Vandskar enligt nagot av kraven 1-3, kannetecknat darav, att bredden av 
det eggforstarkande landet (22) ar densamma langs saval den krokta hornskareggen (21) 
liksom langs den raka biskareggen (18). 
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5. Vanskar enligt nagot av kraven 1-4, kannetecknat darav, att bredden av 
landet (22) langs biskareggen (20) utgor 50-70 % av bredden hos det langs 
hornskareggen (21) belagna landet. 

5 6. Vandskar enligt nagot av kraven 1-5, kannetecknat darav, att skaret har 
triangular grundform. 

7. Vandskar enligt nagot av kraven 1-6, kannetecknat darav, att skaret i 
hornregionen pa visst avstand fran landet (22), uppvisar en relativt eggarna forsankt plan 

10 lutande yta (27) med ut mot skarhornet konvergerande vasentligen sinusformade 
sidobegransningskanter (29, 34). 

8. Vanskar enligt krav 7, kannetecknat darav, att den sinusformade 
begransningskanten (29) pa ena sidan bisektrisen (B) overgar i en vasentligen rak primar 

1 5 kant (30) som i sin helhet ar belagen pa ena sidan om bisektrisen (B) i parallellitet med 
utstrackningen av radieeggen (20). 

9. Vandskar enligt krav 7 eller 8, kannetecknat darav, att den raka kanten (30) 
via ett trubbvinkligt horn (31) overgar i en annan rak sekundar kant (32), vilken 

20 genomskares av bisektrisen (B). 

10. Vandskar enligt krav 9, kannetecknat darav, att bisektrisen (B) genomskar 
den raka sekundara kanten (32) i huvudsak mitt pa densamma. 

25 11. Vandskar enligt nagot av kraven 1-10, kannetecknat darav, att den 
innanfor landet (22) snett lutande ytan (26) utgor en forsta lutande yta, vilken i 
hornregionen gransar inat till en andra lutande yta (27), varvid sistnamnda yta lutar 
under mindre vinkel an den forstnamnda, varvid den namnda andra lutande ytan (27) 
gransar mot en plan vasentligen triangulart formad plan golvyta (28). 

30 
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12. Vandskar enligt krav 11, kannetecknat darav, att lutningsvinkeln (a) hos 
ytan (26) ar 10-30°, och att lutningsvinkeln ((3) hos ytan (27) ar 0-15°. 
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Sammandrag 

Uppfinningen avser ett for svarvning avsett vandskar (10) vilket har polygonal, 
foretradesvis triangular grundform innefattande en overyta (1 1), en bottenyta (12) samt 
dessa forenande kantytor (13, 14, 15) varvid atminstone en del av skarningslinjerna 
mellan kantytorna och overytan bildar atminstone en huvudskaregg (19), en biskaregg 
(18) och en daremellan belagen krokt hornregion, som ar asymmetrisk och uppdelad i ett 
flertal cirkelsegment. Nyheten hos uppfinningen ar att radiestorleken hos en till bieggen 
anslutande radieegg (20) ska vara atminstone 5 ggr storre an den pa motsatta sidan av 
bisektrisen belagna hornskareggen (21) som bildar overgang till huvudskareggen (19). 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
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PCT/SeOO/00262 



I. Basis of the report 



1 . With regard to the elements of the international application:* 
| | the international application as originally filed 

the description: 

pages 1-5 

pages 

pages „ 



, as originally filed 
, filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement) under article 19 

, filed with the demand 



pages 6-7 



, filed with the letter of 26- 03 . 2001 



the drawings: 
pages 1-2 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language English which is: 

| [ the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
the language of publication of the international application (under Rule 48.3(b)). 



11 — t — ■* rr 

I — I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
1 — 1 or 55.3V 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 
| | contained in the international application in written form. 
P~| filed together with the international application in computer readable form. 
| | furnished subsequently to this Authority in written form. 
| | furnished subsequently to this Authority in computer readable form. 

I — I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
' — ' international aDDli cation as filed has been furnished. t m fr 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4 - 1 1 The amendments have resulted in the cancellation of: 

| 1 the description, pages 

| | the claims, Nos. 
| 1 the drawings, sheet/fig 



□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are annexed to this report since they do not contain amendments (Rules 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-7 



1-7 



1 -7 
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NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 



New claims 1-7 are submitted 2001-03-26. 

The invention relates to an indexable cutting insert for 
turning. Parts of the intersecting lines between the edge 
surface and the upper surface, forming a main cutting edge, a 
secondary cutting edge and a curved corner region 
therebetween . 

The object of the invention is to improve the surface finish 
of the machined surface, and bring a favourable influence on 
the cutting force and the tool wear. 

This is made possible, in that the transition surface between 
the cutting edges 17 and 18 and the top surface 11 is in shape 
of an edge reinforcing land area in the way mentioned in claim 
1. 

None of the documents cited in the international search report 
or any combinations of them, shows an indexable cutting insert 
as mentioned in claim 1. 

Therefore, the subject matter of the invention is new, is 
considered to involve an inventive step, and has industrial 
applicability. 
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Claims 



1 . An indexable cutting insert for turning having generally polygonal shape, including 
an upper surface (11) and a bottom surface (12) and these interconnecting edge surfaces 
(13, 14, 15) at least apart of the intersecting lines between the edge surfaces and the 
upper surface forming at least a main cutting edge (19), a secondary cutting edge (18) 
and a curved corner region therebetween which is asymmetric and divided into a 
plurality of circular segments which at the intersection line with the upper surface form 
edge portions wherein immediately adjacent ones of the circular segments being of 
mutually different radii, a secondary cutting edge (18) extends adjacent to a radial edge 
(20) which is located on same side of the bisector as the main cutting edge and appears 
with a radius of curvature, the size of said radius being at least 5 times larger than the 
corner edge (21) located on opposite side of the bisector and which provides a transition 
to the main cutting edge (19), characterized in, that 

a) the insert is in the shape of a regular polygon-shaped body, 

b) that the transition surface between the cutting edges (17, 18) and the top surface (11) 
is in the shape of an edge reinforcing land (22) of such shape that the width of the land 
portion (22*) along the secondary cutting edge (20) on one side of the bisector (B) is 
smaller than the width of the land (22) along the curved corner cutting edge (21) located 
on opposite side of the bisector (B). 

2. Indexable insert according to claim 1, characterized in, that the width of 
the edge reinforcing land (22) is the same along the curved corner cutting edge (21) as 
well as along the straight secondary cutting edge (18). 

3. Indexable insert according to any of the claims 1-2, characterized in, that 
the width of the land (22) along the secondary cutting edge (20) constitutes 50-70 % of 
the width of the land along the corner cutting edge (21). 
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4. Indexable insert according to any of the claims 1-3, characterized in, that 
the insert in the corner region at a certain distance from the land (22) appears with a 
planar inclined surface (27) that is depressed in relation to the edges whilst being 
confined by sine-formed side confining edges (29, 34) which converge outwards 
towards the cutting corner. 

5. Indexable insert according to claim 4, characterized in, that the sine- 
formed side limiting edge (29) on one side of the bisector (B) extends into a mainly 
straight primary edge (30) which entirely is located on one side of the bisector (B) 
parallel with the extension of the radial edge (20). 

6. Indexable insert according to claims 4 or 5, characterized in, that the 
straight edge (30) extends via an obtuse angled corner (31) into another straight edge 
(32) which is intersected by the bisector (B). 

7. Indexable insert according to claim 6, characterized in, that the bisector 
(B) is intersecting the straight secondary edge (32) mainly in the middle thereof. 
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CUTTING INSERT FOR TURNING 



Background of the Invention 

0001] The present invention relates to an indexable insert for turning 
which cutting insert has a polygonal basic form including an upper surface, 
and a bottom surface. The top and bottom surfaces are interconnected by 
side surfaces, wherein at least a part of the intersection lines between the 
side surfaces and the upper surface forms at least one main cutting edge, a 
secondary cutting edge and a curved corner cutting edge therebetween. 
0002] For copy turning nowadays, to a large extent, indexable inserts are 
used with nose point angles below 60°, wherein an ordinary value of the 
nose point angles is 55°, which enables application of the cutting inserts 
within a broad range. On the market nowadays a number of different types 
of indexable inserts with 55° nose point angle are found, among which types 
rhomboidic, rhombic and regular triangular indexable inserts can be 
mentioned. 

0003] In copy turning the following properties regarding feature and 
economy are desirable: 

0004] 1) Good chip control, i.e. favourable chip guidance and chip 
breaking. 

0005] 2) No movement of the cutting insert under impact of cutting 
forces. 

0006] When copy turning inwards in certain materials or in slender work 
pieces and also in usage on unsteady machines and in internal metal 
working, low cutting forces and preferably a positive chip angle on the 
copying insert are also desirable. Simultaneously there is a demand in 
modern machines that the copy turning insert to be used will be able to give 
the best possible surface finish of the machined surface. Sometimes the 



-2- 



PCT/SE00/00262 
Substitute Specification 



surface finish can be improved by using higher cutting speed and neutral or 

positive rake angles. 

Objects and Summary of the Invention 

0007] It is a first purpose of the invention to achieve a new and improved 
indexable insert for copy turning having a new type of wiper edge in the 
corner region which enables attainment of improved surface finish of the 
machined surface. 

0008] It is a second purpose to achieve an insert with a rake face in the 
corner area that brings about a favourable influence on the cutting force and 
the tool wear. 

0009] It is a third purpose to achieve an insert that is modified such that it 
enables increased feed whilst maintaining good surface finish. 
0010] The present invention relates to an indexible cutting insert having a 
polygonal shape and including an upper surface, a lower surface, and an 
edge surface structure interconnecting the upper and lower surfaces. An 
intersection between the edge surface structure and the top surface forms: a 
main cutting edge, a secondary cutting edge, and a curved corner region 
disposed between the main and secondary cutting edges. The corner 
region includes a radial edge and a corner edge of mutually different radii of 
curvature. The radial edge and the secondary cutting edge are disposed on 
a first side of a bisector of the corner region. The corner edge and the main 
cutting edge are located on a second side of the bisector. A radius of 
curvature of the radial edge is at least five times larger than a radius of 
curvature of the curved edge. The top surface includes an edge-reinforcing 
land extending along the radial edge and the curved edge. A portion of the 
land extending along the radial edge being of smaller width than a portion of 
the land extending along the curved edge. 
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Brief Description of the Drawings 

0011] The invention will be described in more detail in the following with 
reference to the enclosed drawings, wherefrom the features of the invention 
will become apparent. 

0012] Fig. 1 is a plan view of a portion of an indexable insert according to 
the invention. 

0013] Fig. 2 is a side view of the cutting insert in Fig. 1. 

0014] Fig. 3 is an enlarged detailed view of the corner of an insert 

according to Figs. 1-2. 

0015] Fig. 4 is a view showing a tool with the cutting insert of Figs. 1-3 
during copy turning inwards of a work piece. 

0016] Fig. 5 shows a sectional view along the line V-V in Fig. I and 
0017] Fig. 6 is a sectional view along the line VI-VI in Fig. 1 . 

Detailed Description of Preferred Embodiment of the Invention 
0018] Figs. 1-3 show a cutting insert 10 for copying turning according to 
the invention with triangular basic form. The cutting insert is generally made 
of cemented carbide but can also be made of other ceramic materials. The 
insert comprises flat top and bottom surfaces 1 1 and 12, which are mutually 
parallel and which form a right angle with the edge surfaces which are 
designated 13, 14 and 15 and interconnected by curved corner portions. In 
the embodiment shown in Figs. 1-3 each of the edge surfaces is oriented in 
a plane perpendicular to the planes that include the flat surfaces 1 1 and 12. 
The insert additionally includes a plurality of cutting edges 18, 19 which 
provide intersections between the edge surfaces 13, 14, 15 and the top 
surface 1 1 . The insert can alternatively have positive basic shape wherein 
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the edge surfaces intersect with the top surface at an acute angle. The 
insert has a central hole 16 for the receipt of a pin or a centre screw (not 
shown) for the clamping of the insert into a belonging tool holder 17 (Fig. 4). 
0019] In Fig. 3 the edge 18 represents a secondary cutting edge and the 
edge 19 represents a main cutting edge between which there is an 
asymmetric curved corner region including a radial edge 20 on one side of 
the bisector B intended to serve as a wiper edge and on opposite side of 
said bisector there is a corner edge 21 adjacent to the main cutting edge 19. 
It is to be understood that the insert must have such inclination that a 
clearance angle is obtained at the main and secondary cutting edges 18, 19 
and at the corner region therebetween. This will enable the edge portion 20 
to be used as an edge for inwards copying such that when facing at for 
example 90° a large cut can be taken while the length of the edges 18 need 
not be specifically great. The insert is provided at all cutting edge portions 
with a land 22 which extends all around the insert whilst oriented 
substantially perpendicular towards the edge surface 13, 14, 15. 
0020] According to the invention the radial edge 20 is provided with a 
radius that is at least five times larger than the size valid for the corner edge 
21 located on the opposite side of said bisector B, said corner edge being a 
transition to the main cutting edge 19. A further characteristic feature is that 
the main cutting edge 19 extends in a longitudinal direction such that it 
includes an angle of 80-135° together with radial edge 20. 
0021] The transition between the primary radial edge 20 and the corner 
edge 21 is in the form of a secondary radial edge 23, the size of which ought 
to have a radius less than that of the radial edge 24 that represents a 
transition between the primary radial edge 20 and the secondary cutting 
edge 18. The relation should preferably be such that the size of the radius 
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of radial edge 23 is about half the size of the radius of radial edge 24 located 
next to the secondary edge 18. At the same time, a transition radial edge 25 
ought to be provided between the corner edge 21 and the main cutting edge 
19, the radius of which ought to be of same size as the size of the radius of 
radial edge 24 located next to the secondary edge 18. As regards the width 
of the land 22 along radial edge 20 and along the remainder of the insert, it 
has been found suitable to select the width of the portion of said land 22 that 
extends along radial edge 20 such that it amounts to 50-70 % of the width of 
the portion of the land 22 that extends along the corner cutting edge 21 . 
0022] A sloping surface or downwards inclined surface 26 extends from 
the inner limiting edge of each land 22 and extends into a secondary sloping 
surface 27 which is located at the corner area. This secondary sloping 
surface 27 extends into a planar central floor surface 28 of triangular basic 
shape while oriented plane parallel with the bottom face 12 of the insert. 
The angle of inclination a of said sloping surface 26 ought to be in the range 
of 10-30° whereas the angle of inclination of the secondary sloping surface 
27 ought to be 0-15°. 

0023] Each land 22 is planar and includes a raised land area, which in a 
direction away from the corner area extends into an inclined land area. A 
characteristic feature of the invention is that said land area 22 includes an 
area 22' with smaller width along the radial edge 20 which then successively 
appears with larger width which is uniform both along the corner cutting 
edge 21 as well as along the entire main cutting edge 19. At the same time 
as this brings about a purposeful enforcement of the cutting edge, this 
simultaneously enables reducing the contact between the chips and the 
insert's surface such that the crater wear effect can be timely deferred. 



-6- 



PCT/SE00/00262 
Substitute Specification 



0024] In order to furthermore improve chipbreaking and deflection of the 
chip obtained during turning and copying, a chip former is provided in the 
corner region. This chipformer is provided in the shape of an inclined 
plateau 27 that is depressed in relation to the edge portions, the confining 
side surfaces of which converge towards the corner with an asymmetric 
configuration in relation to the bisector. More specifically the shape is such 
that an essentially sine wave-shaped side edge 29 located on same side of 
the bisector B as the primary radial edge 20 gets a termination in the form of 
an inclined primary edge 30. That edge 30 extends parallel with the radial 
edge 20 and then provides an obtuse angled corner 31 and then extends 
into a secondary edge 32 in the opposite direction whereby said bisector B 
intersects said latter edge approximately in the middle thereof. The last 
mentioned secondary edge 32 provides in its turn an obtuse angled corner 
33 together with the forward termination of another mainly sine wave- 
shaped side edge 34 which represents a side confining edge of the plateau 
27. 

0025] Thanks to the above defined radial differentiation in the corner 
region of the insert a surprisingly good surface smoothness of the machined 
surface has been achieved in comparison with a similar insert of constant 
corner radius, and the insert has additionally been found less sensible to 
how the setting angle is provided compared with a corresponding insert with 
a straight wiper edge. Due to the above optimized shape of the chipformer 
in combination with the shape of said land 22 it has simultaneously been 
possible to increase the feed by 20-100% whilst maintaining the profile 
depth of the generated surface. 

0026] In Fig. 4 it is shown how the illustrated embodiment of the insert is 
used for copying inwards with the insert clamped into an associated 
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toolholder 17 whereby the direction of machining is designated P on the 
workpiece A. 

0027] In order to achieve optimized chip control the radii of the various 
radial edges should lie in the following intervals: 



0028] 20 

21 
23 
24 
25 



5-30 mm, preferably 10-20 mm 
0.2-3.2 mm, preferably 0.4-1.6 mm 
0.2-1.6 mm, preferably 0.4-1.2 mm 
0.6-2.4 mm, preferably 0.8-1.6 mm 
1.6-30 mm, preferably 5-20 mm 
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Abstract of the Disclosure 



An indexible cutting insert includes a main cutting edge, a secondary cutting 
edge, and a curved corner region disposed between the main and secondary cutting 
edges. The corner region includes a radial edge and a corner edge, which edges 
are of mutually different radii of curvature. The radial edge and the secondary 
cutting edge are disposed on a first side of a bisector of the corner region. The 
corner edge and the main cutting edge are located on a second side of the bisector. 
A radius of curvature of the radial edge is at least five times larger than a radius of 
curvature of the curved edge. 



